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(57) Abstract: 

PURPOSE: To improve the stability of superoxide 
dismutase and strengthen the pharmacological activity 
thereof. 



CONSTITUTION: The objective lecithinized superoxide 
dismutase is obtained by combining the superoxide 
dismutase through a chemical cross-linking agent 
composed of a linear dicarboxylic acid residue and the 
objective medicine comprises the lecithinized superoxide 
dismutase as an active ingredient. 
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1 

[fiMtSi] Tia^: [i] 

A-[C(0)-(CH 2 ) n C(0)~B]. . • . [1] 

m : 1 £JUi<D3g3£ 
n : 2K±OSt 

[f»**3] m ^*&LTl~16-CfcS, tt*3gl*fc 
[IS*^4] l ~ 3 (OV^f yft^ 

[0 0 0 1] 

[0 0 0 2] 

Tl^3 oi LT K9 ^y^^y^y ~i >X7"J* 

(DDS) dS&5 0 DDS^te. mto&i&mkirztm 

[0 0 0 3] DDSfcfflV^jxS^^PTfcbTWta^ 

9. W^^s^r^ffitcfc?), ftSBKIH** 40 
£tA$*vCV*5 0 
[0 0 0 4] M#£t>, 3g%tt^fcL."C4fea«j*j»^ 

[0 0 0 5] t^Kf^f^^^- if 




2 

/V^ZsT, im. 411 H( 1981^) &M) o 
[0 0 0 6] 

4-6#fc£;ft/C*5'9, SODttit^K^tp^mS 
*t5o SODOjfiL^^»§rlSA$^:^fci?)^, SOD 

[0 0 0 7] b£>U 7>f 3— /W*fctt*yrn^i>^^ 
y 3-;l/-^«S^fcSODW:SOD©»*ffitt^B 

S >xmm £ ttfc SODl: BStJS*t^5 s - t #s#*r $ 

;h/rv^ 0 3=^ f^b7^a§fflsm sod 

[0 0 0 8] tS*4Pe>^TV^5a^<OfiF«|ISODfi, i" 

ofc 0 tot, V^i*JtOflE«tSODt>B*jKffl{CttMo 
[0 0 0 9] 

1B#^0 1/ >ik*—s<—3-*c^ K^-f — if £r 
^v-K^^A^— e-efc-So BP*>, TIB 

[0010] TfEiS [l] "C^fcStLSix^wt;^— 

A-[C(0)-(CH 2 ) n C(0)-BL • • • [1] 

a : «xr^/xttffi«B^iB{ftbfc, 111 ^tyy-C/T 
m 

m : 1 Bl^iS 
n : 2£X±<Dm$C 
[0 0 11] ^^m(DUiy^ly^t^—y<—^^r^ Kt^ 

fPtt#* b < 9 . ^oSR#®ttdS90%JK_b<z>aiJe)-c 




3 

a*. y^/i/i/fy©ssim«^ 

sPSffibft:* £>olll fi^tyyt/T^Sl: h&&<D 
^w^t^i/Kf-f^A^-f (BIT, Cu-ZnMSer 
ul h-S0D fcv*5) lJ:lfiK-hj»^**T#6*u-B 0 
[0 0 13] Btt, TIBS: [2] -CfctoSfLS^y-fen 

-0-CH(CH 2 0R) [OU)P((» (0 ) (0CH 2 CH 2 N + (CH 3 ) 3 )] 
• • ■ [2] 

±IBS: [2] fc*5^-c. r tejijiSifeSK (r^$) 

[0014] ±B* [1] f . -C(0)-(C&)X(0)- fcfrffc 
H(H:(0)-(CH 2 ) n C(0)-OH "C*toS*tSSWBtti?* 

[0 0 15] r<Dfb^tt«a>tttt\ -hlEy 
ftMte, Cu-Zn^Ser in h-S0D (7)7 >;It7^ KJ»^ 

[0016] _tiB5£ [ 1 ] -C^^^tb^ l^VfWb Cu- 
ZnMSer ni h-S0D «*.tf Cu-Zna«ft#lA.h-{50D 

[3] (O^i/^y|ift^a^ii^^o 

Z-C(0)-(CH 2 ) n C(0)-B • • • [3] 
[0 0 17] JLIElSf , B. n [1] <£>4§1^IhII£ 

T**>5 0 * [3] *Ztt*»». ifcttflHt^^^/VSr 

tf, p-~ bn7x/-;K 1,3,5- MJ^an7x/- 

/K N-fc Ko^^ ^ K» N-fc Kn^>txy 

0£^Hi&J (1985) A* (80 0 

[0018] [3] -csfesiisy yv^^R^ 

t Cu-ZnSSer in h-SOD £ (D&ttWit LTii, Mx.tf 
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4 

[0019] i [3] \z.&\^xz&7kM&<ow&\±%;i' 

-(3-vM 5 y fcVW) #A^v^f ^ if 

tffetbSo l—10wt%tf> [3] <Dik^%Q(Dykm 

A-3-(3-v^ f-/V7 ^/7n fcVW ) ^/V^iM ^ KSr*P 
x> #«pH«r4^6tcWBH-5 0 SOV&MkMm&tzL 
10 « 0 ^T* 1 BtffflpHSr 4-6 L^tf>^ 5 -20(^fHjf 

#U V'S/^ft Cu-ZnMSer in h-S0D £r#S 0 
[0 0 2 0] A [3] fc*5l^T Z ^ft^^^/W^^ 

u-ZnSSer m h-SOD t Wmfr&£-&2> r. 1 3»"C# 5 e S 

t Cu-ZnMSer in h-SOD SriS-g^S r^aot 

[0 0 2 1] i&SlOSCT, N,N-v ? ^f;^A7^ 
20 h\ N-^^/vt'ny K. N,N-v ? ^f;P7th7^ h\ ^ 
i?^;Wl/jjNdr>>K N T1? h ^> 1, 

So Kjfci&Stt -2osox:fim^ b < , o —20^ 

**s^a«2-24NFra-es>* 0 
[0 0 2 2] =* [3] -e^^^ixs ^^mmi^<oj± 

Cu-ZnMSer ni h-SOD 07^7SWLT 0.2 

-8flff^e/w*^aiS-c*>-5o ^(Ott^lticJ:oT Cu- 
Zn®Ser m h-SOD (C^^iirS (S; 

30 [3] ) <D#?m*mm-tz> ^ t z> 0 

[0 0 2 3] Z(D£ 5t-UT#e>^fcSJCS«^»^^ 
Cu-ZnSSer in h-S0D i: *SJSCu-Zn^Ser in h-S0D 

i~-5 r. ^ K X Y> m^(D U^l^it Cu-ZnSSer ni h-S0D 
^^>fk Cu-Zn^Ser in h-SOD « Cu-ZnMSer in h-S0D 

40 [0 0 2 4] ^$hf&ftik&%0b LT Cu-ZnMSer ul h-SO 

ft^^^fc Cu-Zn^Ser ni h-S0D 330fS$jh,5#^fc: 
tt, WIB©*ftKJ; t)#6>tt5W>^>-fk Cu-ZnSSer 
ul h-S0D Sr3E^y/v«ia, >f h 

>it Cu-ZnSSer ni h-S0D r t » «Tt6^fc5 0 C 

u-Zn^Ser m h-S0D 1 ^fcfc t) 
[1] ^jsitSm ) tt, #f2iRR«**L-5<>«>-eB:*V^ 

50 [0 0 2 5] =* [3] <D<t^*(D«Jfi8fei:bTH:. TIE 




5 

s; [4] x*mfr£tizmM7km%H-B^mt>isi%z>y 9 
i/i^>teSJS£^3;£j£, ^tcUTm^, [5] xmt> 

[-C(0)-(CH 2 )X(0)-]=0 • • • [4] 
[Z'-0-C(0)-(CH 2 ) o C(0)-] 2 =0 • • . [5] 
[0 0 2 6] rr-CB, n W;SC [1] ©t&tl^i'Ci, 

a, y h^>^^/vm. ^<y^s, t- 
^/vv?y^/v->y/^ hv^/^>v/um, i>yy 

jawr*; [3] <Dtett&mjfrf&Eu&^ mutmnk* 
xnt>ti, &mz£vmwi&t:&*f£itxft*> 0 bus 

«ft***fflv^fejx, iPBBSSittlt t?y 

/^y^, 4-txy^y ^ys^ft£#ffii^*L5o 

5o *^#i?>f5 Kitm Will i/^/vjj/v^ 
^^^;P^y^ ^ K> l-^^/v-S-O-v^y ^vwr ^ y y* 

<5o 

[0 0 2 9] #S£8J3-CJBV*5 Cu-Zn^Ser ln h-SOD «\ 

in fio^xf^ vassr-fe-y y«s 

teS&LT#£>;fr5 (#H0g62-13O684 W) 0 
[0 0 3 0] *»W(!l*5*tSK»JO?gtBi LtttftUt 

KSSrt* S r t te X 5 p*!£;h,6 0 
[0 0 3 1] KT^*»WSrA#:WteRW"rs*5. 

[0 0 3 2] 

i&fm i ] 
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9-^y^t^rV*;u#^/v -l-y ^^fekfeo-g^ 

9-^y^t^V^;V#^^ -l-y^>-»15g (51 mmo 
1) ^-O-^VSOmKc^^^rO^^^L, DCC 
(1, 3-i?i/? D^^rv'/^;k#^ S K 5. 8 g (28mmol) 
Sr*P*. S[ta-ei5l*maBfbfco ^Mt7>fhT 

[0 0 3 3] [^M2] 

2-( 9-^>-J/u^^/^^/uy^y>{/u) yyuis 

10 ^y-fen— /ls<D2$L&7kmMX3bZ>V ^U^>3 g 
(5.9mmol) ^Pn^M-t'y^y (80ml /20ml) H 

*§*£te. dma p (Nj-^f/^r^y fy^y) 2. 16 

g (17. Tmmol), Q-^^i^/^^ri/^y^/K^/W -l-y^V 
&MfrmO. 0 g (17. 7mmol) SrAOx., eOt^TlS^PW^ L 

y^y-/P:yK=4 : 5 : 1 (10ml) BDitiiL, 
I^^T5p«^bfc^^^3£«l^^^ (Dowex 50W-X8) 

[0 0 3 4] TLCti9lttft^*8r»IU 
20 *JBE»*|Lfc«, a«E*^y*^/^9^(CJ:9»» 
U «fB^fc^«l3. 91 g (5. Ommol, 85%) Sr#fc 0 
1H-NMR (CXI 3) 

0. 84 (t, 3H), 1. 20(brs), 1. 50-1. 70(brs, 6H), 2. 20-2. 40 (b 
rs, 6H) , 3. 38 (s, 9H) , 3. 80-4. 00 (m, 4H) , 4. 20-4. 40 (m, 4H) , 
5. 10 (s, 2H), 5. 20 (m, 1H), 7. 30 (m, 5H). 
[0 0 3 5] [M«|3] 

2-( 9-t Fv^i/X/u^/uy-ry^/u) y yVfyo 

^JSKW 2 T?#e>tt}fe2-( 9-^<>'v ? /^^r^^/^r=./i.y 
30 -tSsf/ls) y yi/v-^V3.91 g (5. OOmmoDSr^^y— 
-7K (225ml/25ml) tei§fl?$ii\ 9 * A 3.0 

g§rAPxfc: 0 **«*»15l$|fai5UEE. 11T*I#L 

/P* 9 Ate J: «9 ffltt, mmfc&m. 37 g (3. 41mmol, 
61%) Sr#fc e 

[0 0 3 6] tMW4] 
2-( 9-t: KP^^;w^yty-f^) y ^^v-v 

^W3t#ttlfc^/^yi 2. Og (2. 98mmol) Sr^^ 
40 nay ^^50mlte^$^:TO ( Cte^*PL > N-tpP^ 
iX^^->W ^ K343mg(2.98mmol) x ^ h 9 V— /l/209m 
g(2.98mmol) Sr r CDffl"e*D^-ft. e 2feteD C C769mg(3. 73 
mmol) Sr^pn^^y8mlC80|tfe o ^^^r^o< 
«TU SJ&T»15l©IBiJt#bfc 0 ^*«Sr-fe9>f hT* 

[0 0 3 7] 

50 yf^ySJ:l?^Uc 0 
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[0 0 3 8] DM0B6] 
Wv^>-<OM 
b/c 0 

[0 0 3 9] [^J7] 
2-(ll-t: Kn ^^;^=;l/!>y^ y /f y:/W 

[0 0 4 0] [^««8] 
2-(ll-t: Kn yf^; y y^l/i/ 

[0 0 4 1] [^M9] 

m 

[004 2] [Mil 0] 
2-( 6-^>-i>/^^i/^/^^/^dr-^y ^f/w) yyi/ 

2 i Rlttl^fl 9 t?# fcftfcR»*ft J: 0 ^rt 

bfc 0 

[0 0 4 3] i&atmi 1] 

2-( 6-t K n ^^/V^x/^^f / >f ;v) y/Ui/f 
><OM 

Mi3^i(:^ji o-e#fetb^>i>/^^^ 

[0 0 4 4] 2] 

2-( 6-t Kn^ri/^;/P/Kcx/^^/^/w) y >>V^ 

[0 0 4 5] feOtmi 3] 
2-( 4-fc Kn^^;^;i,^fp^;i,) y 
COM 

m^j 3 1 mm^n^/vp/vm jt 9 m 

ODS (^^^/Vi^V) Sr^S«fL*:*9^^J: 9 
1H-NMR (CDC13) 

0. 84 (t, 3H), 1. 20(brs), 1. 52-1. 60(brs, 2H), 1. 80-1. 95 
(m, 2H) , 2. 20-2. 42, (m, 6H) , 3. 35 (s, 9H) , 3. 78 (m, 4H) , 3. 90 
-4. 35 (m, 4H),5. 20 (m, 1H). 

[0 0 4 6] [Mil 4] 
2-( 4-fc: KP^^/Ufo^fP/f/l/) y^W^^ 

M#>J4 t ISC^W 1 3 -C#fe^fc*/^>»J: 9 
Mbfco 
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[0047] mmmi ±m&tftmt*mk l^^** 

fflV^l/v-fyft Cu-ZnSSer m h-S0D ^TfBOA^C 

[0 04 8] #ffiA : i^:x;*^l**<DS^ n n ^ ^ 
^&«*U 50mM**g^«f£(pH8.5) K*»bfc Cu- 
ZnSSer ni h-S0D t Lt, «B2ltVM»^EffiLfc, 111 

^yy-e*$Wt h **->k^ 

Xi^— fcf (JWTr-h-SOD) MRJPU OtTClBMIK 
10 ^ y/VS-300 &TA^rZs7#K> *UW>b Lfc^St 

[0 0 4 9] *ffiB : fSttai^^««(Ov?^npi^^ 
V£®5feU DMFM^^fc 0 rttSr50mM^!>|fe« 
«f«(pH8.5) JdSanJU ^»«Sr«ia«IS— «««^» 
« LT 0 Lfc r -h-S0D»«fcITt5 o ^cOB^ 

r-h-S0D@^tCDMFSr50%*Px.T43< o O^T^l 5 B# 

20 [0050] ^ffiC : 50mM* ?RfeS«fflK(pH8. 5) 

L/c r -h-SOD^i&t^ 20%cODMF ^JPx.O'Ct^iP 
U *ftB t raftlcIIRLfcgttx^r/KDDMFS* 

[00 5 1] [SHIM 1 ] , 

r -h-S0D 1 #^*>fc 19 W-^MBHI** W 2 L 

U^fyft r -h-SODCDM 
50mM^^i6tt«*(pH8.5) r -h-S0D £ N r 

-h-S0D(D^:T ^ y S^*f UTO. 4 fff^/WiOM^J 4 "0 
30 MLfcfittx^f;^ ^A(:®otKWfc 0 

±5»«Lfc 0 ^^^«ai«aro-y-tt (Lowry,0. 
h. £>, (1951) . J. Biol. Chem. , 193, 265) , r -h~S0D(O^# 
7^/S$:TNBSffi (b yxho/<^^;^yS( 
Goodwin, J. F. (1970). Clin. Chem. , 16, 24) X*$5^ 
"k\C£ty r -h-SOD l#-?*>fc ^l/i/fyfift: 

[0 0 5 2] [HJ6«2] 

r -h-SOD 1 9 4 b 

40 UVf Wfc r -h-S0DOM 

5<hnM**I6ft«tt(pH8.5) Kjgfif $ r -h~S0D , r 
-h-S0Dco^:T^ /S(C^bT0.8 {g^^*<DMM 1 4 
TM b fcS'tt^ ^ ^/W t ^r^iS B i^t^o TSiS $ ^: 
fee *Jfei 1 ^(^ffiS b, r -h-SOD 1 ^Sfc 9 CO 

[0 0 5 3] [HJfi«3] 

fc U^l^it r -h-S0DCOM 
50 50mM*i>i6««fflS(pH8.5) r -h-SOD ^ , r 




9 

-h-sou(D±r ^;mz.M LT2. o m^r/u&o&j&m 8 ~C 

b tct£&=> ^"r/^b C fcSG o TS£ $ ii/c 0 
HJS#!i 1 & W«»51«f« r -h-SOD 1 5 0> UZs 

It. 

[0 0 5 4] [H*ffi|4] 
ForssmanfeiJkff <fc 3 l¥tSta(^lfft l/^yft r -h 
-S0D£>#Jf|iiJ$jJfl 

Hartley *«t*£=e/We 3/ b (ft* 280g —390g) SrB* 
E»*»*»#W?«9f±9JI«Ab. HI^ffli^c 0 
[0 0 5 5] WRStttt Mead ^CD^^Vl — VaV-ffi 
^-»«Lfc^5/ hl¥KJ&^£S&a (Type PMR 

(AV) P3«M^A^^^CD5feffiO400 ^Va* 
^ ^*5iifibT^i*-5BE|&S:#j; ^7 7_b^lB»i- 

H (AP) fc*«>, AP/AVJ:^»ftt (Rrs ) 
bfc 0 bfcflt^ForssmanJnCjflL^eM^^® 

[0 0 5 61 bT, 40f&#3Rbftlforssman$L 

tttyS**jliL«JM*, cappel) Sri ml/kg SIMR 
iDft-S-U 30»Wft«F»^PPK«ttSrjBJ«bfc. «Hft 

jBsytb-r, awffl^s^m® <*hh#) > -^rtt^tta 

l*ffi^a*««(^«#bT3000U/mli: U r -h-SOD £ 3 
OOOU/kg Sttm&m. *JS^J2-C^J*bfcV->^Wbr * 
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* -h-SODSr 3000U/kg <&tr XV r -h-SOD 3000UA 

g b&f&Ml 3t^Lfcfc^ ( 2-(4-t 

/utf^/u^v^/u) y/i/i/fy) 123/zg/kgt ^ 

tf ffl^ttt-t^jxtftB 5 &m i 9 3ml/kg5#j^ <fc 9 S 
^•bfco 

[0 0 5 7] ttft^WftySi bT Mann-Whitney (DU^I 
«*«V^T*«SMft3etfrofc. P<0.05 frfrftKfc 
DfcTOeLfc (Bl#JH) o ::<0WWe*&BlK:* 
fo *<W»* ± 9 > HJKM 2 CD r -h-SOD 300 

10 0 UAgS#»H: control bT P <0. 01 

^s^jifejxa^abofcfcwjfesjtfc. r-h-s 

0D 3000 U/kg a^PfcJtttbTt^TOiBftjftKiaV^ 
"C P <0. *Jfe^J 2 CO r -h-S 

ODtt, r -h-S0D i: 9 7 y — 9 i^*/W*:*«Kte«ii"S r 

[0 0 5 8] £Lbtf>J: 5fc, *J6W2(OV->^^br-h 
-SODtt* forssman^jfofft£j;£^/l^£;y h <£>P?S5ffi£if;L 

-h-SODSr^-/^^ h (1#5E) (-6000U/kg#J3^a*f b 
[0 0 5 9] 

[Bao0>ffi¥&K9n 

[B 1 1 »W4oWWS*ft*t^9 7 

30 



(7) 



#i¥6-5 4 6 8 1 



imi] 
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• Control 

-a- r-h-SOD 3000U/kg 
- A - r-h-SOD 3000U/kg 



10 15 20 25 

Time after challenge (min) 



123m g/kg 




"5b 



P<0.05 vs Control 
P<0.01 vs Control 

P<0.05 vs r-h-SOD 3000U/kg 

PCO.OI vs r-h-SOD 3000U/kg 



Mjtm-titmm&mEL-T s i#n-9- 
immm an-*, mm 

#^jiim;iiwm#j*ES^BaHTa 3#i2 

l=ftiU^i-&lTI 16-18 



1 1 »*« rfj#3ty 1 1 mm i5o#*ife 



